Background: Persistent pain is a frequent complaint among older adults and can greatly decrease quality of life while also contributing to other negative outcomes such as poor health, increased pharmaceutical medication usage, increased rates of depression, and cognitive decline. Objective: The current study (N ¼ 69) examines the potential impact of massage therapy (MT) in older adults (60þ years) with persistent pain, by comparing self-reported health outcome scores among those who have and have not utilized massage therapy in the past year. Design: The current study was derived from a larger study that collected data as part of a one-time, self-report, mail-in survey. Participants: Lexington, Kentucky area adults, 60 and older who reported persistent pain were eligible to participate in the study. Outcome measures: The RAND 36-Item Health Survey was used to determine participant health-related quality of life. Results: The current study demonstrated that for older adults experiencing persistent pain, massage is associated with self-report of less limitation due to physical or emotional issues, better emotional health, more energy/ less fatigue, better social functioning, and better overall health. Age, education, cumulative morbidities, number of areas in which participants reported experiencing persistent pain, and number of complementary and alternative medicine options in addition to MT utilized in the past year did not affect the association between receipt of massage and better self-reports in those domains. Conclusions: While many causes of pain for older adults elude cure, further study is warranted that examines MT as an intervention to improve coping in older adults with persistent pain.
Introduction
P ersistent pain (PP) is a frequent complaint of older adults. 1 Negative outcomes associated with PP include poor health, 2 depression, 3, 4 cognitive decline, 5 and higher usage of pharmaceuticals. 6 The phrase ''persistent pain'' is often used interchangeably with ''chronic pain''; however, the negative connotation associated with ''chronic pain'' has led to increased use of the phrase ''persistent pain. '' 7 PP refers to a painful experience that ''continues for a prolonged period of time and may or may not be associated with a well-defined disease process.'' 7, p. 1331 High rates of persistent and acute pain have been reported by users of complementary and alternative medicine [8] [9] [10] [11] [12] (CAM) including recipients of massage therapy 13, 14 (MT), with pain being the primary reason some adults utilize CAM treatments. 13, 15 While several studies demonstrate the positive effects of MT on back pain, 16, 17 carpal tunnel syndrome, 18 arthritis, 19 and other pain-related conditions, [20] [21] [22] [23] few studies investigating pain focus specifically on older adults. 24 Due to the changes that accompany aging (e.g., decreases in metabolism, muscle mass, resistance, and resilience 25, 26 ) , it is impossible to generalize results from MT studies that target younger adults to the older adult population.
Several books discuss the effects of massage and considerations for older adults, [27] [28] [29] [30] establishing a base of knowledge upon which scientific evidence has begun to build. While studies focusing on older adults exist in the MT research literature, 24, [31] [32] [33] their numbers are few compared to other population subsets, and the studies are often limited by small sample sizes. Due to the limited existence of evidence-based studies, the benefits of MT are not well understood for older adults, especially regarding pain. Considering age-related decrements in health and function, 34 studies examining the benefits of MT in older adults are necessary to determine the extent to which massage could serve as an effective, nonpharmaceutical approach to addressing gerontological health concerns, including PP. To that end, the authors performed exploratory data analysis on data collected in a previous study. 35 The current study was conducted to examine the relationship between MT usage and reported health or quality of life among older adults who experience PP. To the best of the authors' knowledge, this is the first study to examine that relationship. As an exploratory study, the work presented here serves as a foundation for future research examining causal mechanisms among these variables.
This study specifically seeks to examine the relationship between self-reported health among older adults experiencing PP who have and have not utilized MT over the past year (MT usage status [MTUS] ). In order to examine this relationship, the current study (1) compares demographic characteristics across MTUS, (2) compares self-reported health across MTUS, and (3) discusses the relationship between MTUS and differences in the health domain scores considered in this study. The last aim introduces a translational perspective by linking study findings to important qualityof-life issues among older adults. It is hypothesized that (1) older adults experiencing PP who received MT in the past year will have higher income and more education than those who reported not receiving MT; (2) self-reported health will be better for older adults experiencing PP who utilized MT in the past year; and (3) differences in self-reported health for older adults experiencing PP across MTUS will not be affected by potentially confounding factors such as age, education, pain descriptors (i.e., self-report of back pain or arthritis), and usage of other CAM options.
Methods
The current study was derived from a larger study examining the reported health of older adults across MTUS, regardless of self-reported PP. 35 Data for this study were collected as part of a one-time, self-report, mail-in survey eliciting responses regarding demographics, personal health, health behaviors, CAM usage, and MT practices and behaviors. No identifying information was collected. The Office of Research Integrity at the University of Kentucky provided institutional review board review and approval all study procedures.
Participants
Participants were included in the original study if they were 60 years old or older and from the Lexington, Kentucky area. Participants either came from a mailing to 500 randomly selected, Fayette County registered voters, or from surveys distributed at MT clinics in the Lexington area to interested patrons. Random number generation was used to select a subset of 500 who were mailed a survey packet, out of the over 30,000 registered voters aged 60 and older in Fayette County Kentucky in 2007. Of that 500, 106 returned valid surveys. In addition, to ensure statistically adequate responses from older adults who received MT in the past year, 100 surveys were distributed to MT clinics in the Lexington area, of which 38 valid surveys were returned for a total of 144 surveys included in the original study. 35 Of the 144 participants in that study, 69 (48 from voter registration list, 21 from clinic surveys) reported currently experiencing PP (i.e., answered ''yes'' to the question, ''Do you currently experience persistent pain?''), and comprise the sample of the current study.
Measures
The survey used in the current study was developed and piloted specifically for the purposes of preliminary data collection and is described elsewhere. 35 Responses to the RAND 36-Item Health Survey 1.0 [36] [37] (RAND-36) were used as outcomes variables for this study. The RAND-36 is a wellvalidated, health-related quality-of-life measure that produces a score for nine domains: perceived change in health, physical functioning, bodily pain, role limitations due to physical issues, emotional well-being, role limitations due to emotional/personal problems, social functioning, energy/ fatigue, and general health. Higher scores indicate better selfreported health.
Variables and coding
As no criteria are established in the literature to delineate whether a person is a MT user, previous survey studies of CAM usage and the American Massage Therapy Association (AMTA) Industry Facts Sheets were looked to for guidance in determining who should be considered massage users for this study. Although the AMTA occasionally reports users as those who have received MT in the fast 5 years, AMTA more often reports those who have utilized MT in the past 12 months, 38, 39 and previous CAM studies ask participants what therapies were utilized over the past year. 9, 10, 40, 41 Therefore, MTUS was categorized as a dichotomous variable based on participants' indication that they received MT in the past year (coded ''yes'' for MTUS) or did not (i.e., those who reported ''ever'' and ''no'' were coded as ''no'' for MTUS).
A cumulative morbidity variable was created and coded as continuous. Respondents were asked to indicate whether they had been diagnosed by a physician with any of the following: arthritis, fibromyalgia, hypertension, depression, heart disease or stroke, diabetes, respiratory disorder, thyroid disorder, renal disease, Parkinson disease, Alzheimer disease, and/or gastrointestinal disorders. Cumulative morbidity was the count of indicated conditions.
To better understand the pain experienced by participants, we asked about types of pain and in which areas of their body they experienced pain. Arthritis 42, 43 and back pain 44 are prevalent conditions among older adults, so participants were asked whether or not they experienced either and both were included as dichotomous variables to characterize type of pain (listed under ''pain descriptors'' in Table 1 ). A ''cumulative pain areas'' variable was also created and coded as continuous. Respondents were asked to indicate which, if any, of the following 15 areas were body regions where they currently experience PP: back, neck, shoulder, elbow, wrist, hand, pelvis, hip, knee, ankle, foot, abdominal area, chest, buttocks, and specified other. ''Cumulative pain areas'' was the count of indicated areas.
In an attempt to acknowledge and control for possible effects from the utilization of other CAM practices in the past year, a ''cumulative CAM usage'' variable was created and coded as continuous with a possible range of 0-14.
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Respondents were asked to indicate which, if any, of the following CAM therapies or practices they utilized in the past year: meditation, chiropractic, acupuncture, special diets, herbal remedies, copper bracelets, prayer, yoga, T'ai Chi, supplements, hypnosis, magnets, and vitamins. ''Cumulative CAM usage'' was the count of indicated CAM practices from this select list utilized in the past year.
Analysis
All analyses were conducted using SAS 9.1 and were conducted in three steps.
Step 1: Continuous variables were summarized with descriptive statistics (n, mean, standard deviation), while categorical variables were described with frequencies and percentages. Chi-squares and analyses of variance were used to determine between-group differences in descriptive statistics based on MTUS. Further descriptive statistics were generated to describe the massage usage characteristics of those who reported receiving MT in the past year.
Step 2: Single variable linear regression was used to determine between-group differences in RAND-36 domain scores based on MTUS.
Step 3: Multiple linear regression (MLR) was used to examine the relationship between MTUS and domains significant in Step 2 by controlling for potentially confounding variables. These potential confounds were identified through Pearson correlation. Variables found to have significant correlation with domain scores were included in the MLR models in addition to MTUS.
Results
Step 1: Sample Demographics (Tables 1 and 2 ) Table 1 conveys the characteristics of the sample. The age range for the sample was 60-92 (mean: 69.36; SD: 7.68 years). Women comprised 57% of the sample and a majority (93%) was white. Average education for the sample was 15.22 (SD: 3.13 years) and annual income was an average $65,521 (SD: $37,299). All participants were community-dwelling, with over 95% owning their residence. A majority (60%) was retired, and approximately 32% reported working full-or parttime. Mean annual income and years of education were significantly higher ( p ¼ 0.002 and <0.001, respectively) for those who utilized MT in the past year compared to those who did not indicate MT usage in the past year. Because years of education were highly correlated with income (correlation coefficient ¼ 0.33; p ¼ 0.012), and given that nearly 20% of participants were missing income data, years of education were used as a proxy for income. Participants who received MT in the past year also utilized, on average, a significantly higher number of CAM options in the past year.
A majority of the sample (52%) indicated they experienced PP in their backs, and almost 70% reported a diagnosis for arthritis. Participants reported experiencing PP in an average of 2.8 (SD ¼ 2.29) areas of their bodies. No statistically significant differences across MTUS were found in any of these pain descriptor variables.
Participants who indicated that they had received MT during the past year were asked to describe their massage usage, with several questions including estimating the number of MT treatments they had received during their lifetime (Table 2) . A range of 2-360 lifetime massages were reported, with a majority of them (68%) having received MT for 6 or more years. Most participants received treatment from the same therapist over the past year (57%), and only 14% went to 4 or more different therapists for their treatments over the past year. A majority of MT users reported at least monthly treatment sessions (54%), with typical treatments lasting at least an hour (54%).
Step 2: Differences in self-reported health based on MTUS Those who received MT in the past year had higher average scores in all nine Rand-36 domains compared to those who did not report receiving MT (Fig. 1) .
health).
Step 3: Multiple linear regressions When significant correlations between potentially confounding variables (age, gender, years of education, cumulative morbidity, cumulative pain areas, and cumulative CAM usage) and specific RAND-36 domains were found, the variable was included in that category's regression model. Based on statistically significant Pearson correlations (data not shown), the following MLR models were developed: Model 1-Physical Function (age, cumulative morbidities, education, cumulative pain areas, cumulative CAM usage, and MTUS were included in the model); MLR revealed significant differences between mean outcome scores for those who did and did not receive MT for six of the eight domains (Table 3) . Specifically, participants who received MT in the past year reported fewer limitations due to physical issues ( p ¼ 0.044), better emotional well-being ( p ¼ 0.007), fewer limitations due to emotional issues ( p ¼ 0.012), higher energy/less fatigue ( p ¼ 0.020), better social functioning ( p ¼ 0.029), and better general health ( p ¼ 0.043), even when controlling for potential confounds. The only RAND-36 domains that MLR did not indicate MTUS to be significantly associated with were physical functioning and pain.
Discussion
It was hypothesized that differences in demographic characteristics would be found for participants in this study based on MTUS. Participants who utilized MT in the past year had significantly higher incomes, more years of education, and greater cumulative CAM usage than those who did not report massage usage. People with higher incomes are more apt to receive MT and other CAM practices because payment burden for treatments is primarily out-of-pocket. Participants in this study were given the opportunity to report what reasons (from of a list of 12 options) would prevent them from getting massage (data not shown). Although 50% of those who had received MT in the past year indicated cost would/does prevent them from receiving MT, a significantly higher percentage (78%, p ¼ 0.02) of those who did not receive MT in the past year indicated cost as a barrier to receiving MT. With the current study having established that there is a relationship between MTUS and self-reported health among older adults with PP, future studies are needed 
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to determine whether there is a causal relationship between these variables in this population. Such future studies may serve as a foundation for advocacy of policy changes that would facilitate older adults receiving massage. Targets of policy change might include Medicare and Medicaid, which could be revised to cover the cost of MT for older adults with PP since cost appears to be a barrier to such treatment. It is logical to hypothesize that those who utilized MT took better care of themselves in general, support for which is provided by the fact that those who received massage in the past year also utilized significantly more CAM options. However, cumulative CAM usage was only correlated with physical function and did not contribute significantly in the MLR model of physical function developed for this study. This indicates that, overall, amount of CAM usage other than MT does not predict the health and well-being domains examined in the current study, at least among those sampled here. Future studies designed specifically to examine the relationship between other CAM modality usage and health and well-being among older adults with PP may be warranted. Furthermore, participants in the current study were asked about their routine medical care (data not shown). All participants, regardless of MTUS, reported visiting the doctor on either a regular basis or when they experienced a problem. There was no statistically significant difference in routine medical care practices between those reporting and not reporting MT in the past year.
Regarding the second hypothesis, it was found that receiving MT in the past year was associated with higher scores in all nine RAND-36 domains. It was further hypothesized that these differences would be unaffected by potentially confounding factors. While this was the case for six of the eight domains, the physical functioning domain (Model 1) and pain domain (Model 7), scores did not differ based on MTUS. Regarding Model 1, physical function appears to be affected by factors other than MTUS (e.g., increased age or cumulative pain areas). However, the lack of between-group differences may indicate that those who received MT in the past year improved their physical function to levels similar to those whose decrements in physical functioning did not affect their quality of life enough for them to seek out an alternative such as MT. This speculation must be evaluated through future longitudinal studies wherein levels of physical functioning are assessed prior to, during, and after MT to determine the effects of MT on physical function over time.
Of particular interest is the lack of difference in the pain domain scores (Model 7), regardless of MTUS, once confounds were added to the MLR model. Utilization of MT in the past year was not associated with lower reports of pain and/or limitations due to pain. The lack of statistical significance for Model 7, coupled with the fact that no significant differences were found across MTUS in any of the pain descriptor variables, might indicate one of two things. First, older adults with PP who received MT in the past year might have had significantly better scores in the six significant domains despite similar pain experiences compared to those who did not receive MT. MT might have better equipped those who utilized such therapy to cope with their pain, as evidenced by the better emotional health reported by that group. Second, the results may indicate that those who utilized MT had experienced worse pain or more areas of pain prior to receiving therapy and that MT reduced their experience of pain to similar levels as those whose pain experience was not severe enough to lead them to attempt MT as a remedy. To determine the veracity of these hypothesized explanations, future research should be conducted using a longitudinal research design to establish the temporal sequence of change in well-being and in report of pain and pain descriptors in relationship to receipt of MT.
While the current study cannot attest to change in participants' reported health over time based on MTUS or the 
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causal nature of the relationship between the variables examined here, the findings do begin an evidence-based discussion regarding the association between MT and health/ quality of life for older adults who experience PP. This study indicates that regardless of increased age, cumulative morbidities, and cumulative pain areas, older adults who experience PP and received MT in the past year reported having significantly better emotional and general health, more energy, and better social functioning than did those older adults with PP who did not receive massage.
Limitations
Due to the cross-sectional design of the current study, causation regarding MT usage and reported health can be hypothesized but not confirmed. Furthermore, in the current study non-white individuals were under-represented. In addition, because sampling was from the voter registration pool, older adults who were not registered voters in Fayette County at the time of the survey were potentially excluded. However, given that older adults tend to be more politically active (i.e., registered to vote), 41 the vast majority of persons 60 and older in Fayette County, Kentucky are likely registered voters, thus decreasing the risk of sampling bias. This study is also limited by the lack of information regarding the pain experienced by the older adults in this study. Specifically, neither intensity nor duration of pain was measured, which limits the understanding of the experience of PP represented by this sample. Perhaps the most significant limitation to the current study is the fact that it is based on analysis of data not collected for the specific purpose of addressing the hypotheses evaluated here.
Conclusions
The current study demonstrated that for older adults experiencing PP, massage is associated with self-report of less limitation due to physical or emotional issues, better emotional health, more energy/less fatigue, better social functioning, and better overall health. Age, education, cumulative morbidities, and number of areas in which participants reported experiencing PP did not affect the association between receipt of massage and better self-reports in those domains, lending support to the idea that perhaps massage was the influential factor.
It is commonly believed and asserted by practitioners and advocates of MT that such therapy improves and supports health and wellness in most, if not all, populations. However, few massage research studies focus specifically on older adults. As a population at higher risk for living with PP, 1 older adults stand to benefit from the development of a greater understanding of the extent to which MT may improve quality of life and reduce the impact of their experience of pain.
Because the experience of pain is subjective and unique for everyone, future MT studies would benefit from collecting more detailed information regarding the pain experienced by the older adults who participate. Future studies would also benefit from increased participation from a variety of races, to assess whether non-whites have similar experiences.
As a secondary data analysis study, the current study provides foundational evidence justifying further assessment of the nature of the relationship between MT and the health and quality-of-life domains examined in this study. Future studies should employ a longitudinal approach, examining health and well-being domains prior to, during, and after participation in an MT regimen. Such studies should seek to elucidate differences in health domains prior to voluntary participation in MT to determine whether those who seek MT are indeed experiencing worse reported health, as posited here, and perhaps seeking MT as a ''last resort'' to address their health concerns.
